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(54) LIGHTING DEVICE AND DISPLAY DEVICE USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To aim at prevention of an 
unevenness in color and brightness and thinning and 
miniaturization. 

SOLUTION: With the lighting device provided with a light 
guide body 23 having a light-incident face and a light- 
emitting face, and a light source 20 equipped with at 
least two kinds of light-emitting elements 21, 22 each 
emitting a single color fitted in the vicinity of the light- 
incident face of the light guide plate 23, an optical 
element (a dichroic mirror) 26 reflecting light of a 

specific wavelength range and transmitting light of ■ . "V ^ 

another wavelength range is set between the light guide 
body and the light source, where, at least two kinds of 
light-emitting elements are arranged so that a major part 
of each of their emitted light enters into the light- 
incident face of the light guide body by action of 
reflection and transmission of the optical element. 
Further, at least two kinds of light-emitting elements are 
each arranged in a first light-emitting element row and a 

second light-emitting element row, which themselves are arranged so as to have their light- 
emitting axes almost crossing each other. 
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• * NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The transparent material which has optical plane of incidence and an optical outgoing 
radiation side, and the light source by which each has at least two sorts of light emitting devices 
which emit light in monochrome, and was adjoined and prepared in the optical plane of incidence of 
said transparent material, Are preparation ********** anc { t h e optical element which penetrates the 
light of other wavelength fields while reflecting the light of a specific wavelength field is prepared 
between said transparent materials and said light sources. Said at least two sorts of light emitting 
devices are lighting systems to which the greater part of each luminescence light is characterized by 
being arranged so that incidence may be carried out to the optical plane of incidence of said 
transparent material according to reflection of said optical element and an operation of transparency. 
[Claim 2] It is the lighting system which said at least two sorts of light emitting devices are arranged 
in a lighting system according to claim 1 at the 1st luminescence element array and the 2nd 
luminescence element array, respectively, and is characterized by installing said 1st luminescence 
element array and the 2nd luminescence element array so that those optical outgoing radiation shafts 
may carry out an abbreviation rectangular cross. 

[Claim 3] The lighting system with which one sort of light emitting devices of said at least two sorts 
of light emitting devices are characterized by all or almost occupying most and being arranged in a 
lighting system according to claim 2 at said 1st luminescence element array. 
[Claim 4] The lighting system characterized by preparing two kinds of optical elements which 
penetrate the light of other wavelength fields while there are three sorts, and said light emitting 
device is divided into the 1st luminescence element array, the 2nd luminescence element array, and 
the 3rd luminescence element array, respectively, is arranged and reflects the light of a specific 
wavelength field in a lighting system according to claim 1. 

[Claim 5] The lighting system characterized by preparing the 2nd optical element which makes claim 
1 thru/or any one claim of 4 condense the luminescence light from said light emitting device in the 
direction of a normal of a luminescence element array in the lighting system of a publication 
between said light emitting devices and said optical elements. 

[Claim 6] It is the lighting system characterized by being the color of an yellow-green field since the 
luminescent color of all or the light emitting device which almost occupies most and is arranged is 
green to said 1st luminescence element array in a lighting system according to claim 2, 3, or 4. 
[Claim 7] It is the lighting system characterized by arranging said 2nd luminescence element array 
from said 1st luminescence element array back to said optical plane of incidence in a lighting system 
according to claim 2 or 3. 

[Claim 8] It is the lighting system characterized by the light emitting device of said 2nd 
luminescence element array having radiation directional characteristics [ wide angle / light emitting 
device / all or / which almost occupies most and is arranged ] in said 1st luminescence element array 
in a lighting system according to claim 2 or 3. 

[Claim 9] The lighting system with which the light emitting device of said 2nd luminescence 
element array is characterized by increasing input power from the light emitting device of said 1st 
luminescence element array in a lighting system according to claim 2, 3, 6, 7, or 8. 
[Claim 10] The lighting system characterized by making the include angle of the optical plane of 
incidence of said transparent material, and an optical outgoing radiation side to accomplish claim 1 
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k 

* thru/or any one claim of 9 with an abbreviation perpendicular in the lighting system of a publication 
[Claim 1 1] The display characterized by using the lighting system of a publication for claim 1 thru/or 
any one claim of 10 as a back light or a front light. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lighting system used as the light source of a 

liquid crystal display etc. 

[0002] 

[Description of the Prior Art] To the light source used as the tooth-back light sources, such as a 
liquid crystal display, conventionally a liquid crystal panel ~ a tooth back — a straight pipe — ** — 
the light source — for example, — a cold cathode tube (CCFL) — etc. — two or more — a ** — 
arranging — having arranged — structure -- or -- a plane — a light emitting device — for example, -- 
electroluminescence — (— EL — ) — a light emitting device — etc. — arranging ~ direct — female mold 
— a method — The edge light method which arranges 1 or the shape of a straight pipe arranged two or 
more and the light source of L characters, for example, a small cold cathode tube, (CCFL), a light 
emitting device like a light emitting diode (LED), etc. is used for the side face of the transparent 
material arranged in piles so that it may counter with a liquid crystal panel. 

[0003] The structure which arranges a transparent material at the tooth back of a liquid crystal panel, 
and arranges the light source to the end face of this transparent material by the edge light method is 
common. The block diagram of the conventional lighting system is shown in drawing 12 and 
drawing 13 . 

[0004] Drawing 12 is the 1st example of a configuration of the lighting system of the edge light 
method about the conventional technique. For light emitting diode (LED) and 122, as for a liquid 
crystal panel and 124, in drawing 12 , a transparent material and 123 are [ 121 / the light source, and 
121a, 121b and 121c / a reflector and 125 ] color nonuniformity fields. In the conventional edge light 
method shown in drawing 12 , when the light source constituted by the light emitting device which 
emits light in two or more colors, such as light emitting diode, is used, in order to carry out 
multicolor luminescence in a field at homogeneity, two or more light emitting devices of the 
different luminescent color are arranged by turns at one side of the side face of a transparent 
material. A transparent material makes one field which makes at least one end face optical plane of 
incidence, and carries out an abbreviation rectangular cross with this an optical outgoing radiation 
side, and makes other fields the reflector equipped with the reflector 124. 

[0005] Incidence of the light irradiated from the light source 121 was carried out from the optical 
plane of incidence which is an end face of a transparent material 122, and it supplied light source 
light to the liquid crystal panel 123 which controls the permeability for every pixel which was made 
to carry out diffusion outgoing radiation or scattered reflection toward a liquid crystal panel 123, and 
has been arranged further at the optical outgoing radiation side side of a transparent material 122 by 
the reflector 124 established in the transparent material 122 as the surface light source. 
[0006] However, it sets to the conventional lighting system mentioned above. Since it is the structure 
where two or more light emitting devices of the different luminescent color are arranged by turns at 
one side of the side face of a transparent material in order to carry out multicolor luminescence in a 
field at homogeneity Although color homogeneity is good in the field distant from the light source 
enough, the color mixing in the field just behind the optical plane of incidence of the transparent 
material which is the light source circumference has the technical problem that it is imperfect and the 
ununiformity of a color, an irregular color, and brightness unevenness will occur. 
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[0007] So, in the conventional lighting system proposed by JP,1 1-353920, A, the un uniformity of a 
color, an irregular color, and brightness unevenness are prevented by making the light emitting 
device of the luminescent color which is different in one side of the side face of a transparent 
material into the structure arranged perpendicularly. [ two or more ] 

[0008] Moreover, the lighting system shown in JP,11-109317,A is shown in drawing 13 as the 
conventional technique, and let this be the 2nd example of a configuration of the conventional 
technique. For the light source, and 131a, 131b and 131c, in drawing 13 , light emitting diode (LED) 
and 132 are [ 131 / the liquid crystal panels 134 of a transparent material and 133 ] reflecting layers. 
[0009] It is a lighting system as the tooth-back light source of a liquid crystal display, and the 
lighting system shown in drawing 13 is arranged at the end face of the transparent material 132 by 
which the light source 131 which has arranged light emitting diodes (LED) 131a, 131b, and 131c 
perpendicularly as a light emitting device which emits light in different two or more colors has been 
arranged at the tooth back of a liquid crystal panel 133. A transparent material makes one field which 
makes at least one end face optical plane of incidence, and carries out an abbreviation rectangular 
cross with this an optical outgoing radiation side, and makes other fields the reflector equipped with 
the reflector 134. 

[0010] Incidence of the light irradiated from the light source 131 was carried out from the optical 
plane of incidence which is an end face of a transparent material 132, and it supplied light source 
light to the liquid crystal panel which controls the permeability for every pixel which was made to 
carry out diffusion outgoing radiation or scattered reflection toward a liquid crystal panel 133, and 
has been arranged further at the optical outgoing radiation side side of a transparent material 132 by 
the reflector 134 established in the transparent material 132 as the surface light source. The 
ununiformity of a color, an irregular color, and brightness unevenness were prevented by considering 
as the structure where two or more light emitting devices of the different luminescent color as 
mentioned above are arranged perpendicularly, in equipment conventionally. 
[0011] 

[Problem(s) to be Solved by the Invention] However, in the conventional lighting system of drawing 
12 mentioned above and drawing 13 , it has the following technical problems. That is, since it is the 
structure where two or more light emitting devices of the different luminescent color are only 
arranged by turns at one side of the side face of a transparent material at a single tier in order to carry 
out multicolor luminescence in a field at homogeneity, the color mixing in the field just behind the 
optical plane of incidence of the transparent material which is the light source circumference has the 
technical problem that it is imperfect and the ununiformity of a color, an irregular color, and 
brightness unevenness will occur. Moreover, when the light emitting device of the different 
luminescent color makes more than one perpendicularly the structure arranged especially three or 
more colors, the thickness of a back light increases and it has the technical problem that it will 
enlarge very much as the whole lighting system. 

[0012] The purpose of this invention is made in view of the above-mentioned technical problem, and 
is to offer the display using an irregular color, the lighting system which brightness unevenness 
prevention is carried out and can attain thin-shape-izing and a miniaturization, and a lighting system. 

[0013] 

[Means for Solving the Problem] In order to solve said technical problem, this invention mainly 
adopts the following configurations. The transparent material which has optical plane of incidence 
and an optical outgoing radiation side, and the light source by which each has at least two sorts of 
light emitting devices which emit light in monochrome, and was adjoined and prepared in the optical 
plane of incidence of said transparent material, Are preparation ********** anc j t h e optical element 
which penetrates the light of other wavelength fields while reflecting the light of a specific 
wavelength field is prepared between said transparent materials and said light sources. Said at least 
two sorts of light emitting devices are lighting systems arranged by operation of reflection of said 
optical element and transparency of the greater part of each luminescence light so that incidence may 
be carried out to the optical plane of incidence of said transparent material. 

[0014] Moreover, it is the lighting system which said at least two sorts of light emitting devices are 
arranged in said lighting system at the 1st luminescence element array and the 2nd luminescence 
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element array, respectively, and is installed so that those optical outgoing radiation shafts may carry 
out the abbreviation rectangular cross of said 1st luminescence element array and the 2nd 
luminescence element array. 

[0015] Moreover, it sets to said lighting system and one sort of light emitting devices of said at least 
two sorts of light emitting devices are all or the lighting system which almost occupies most and is 
arranged in said 1st luminescence element array. 

[0016] Moreover, the lighting system with which two kinds of optical elements which penetrate the 
light of other wavelength fields while there are three sorts, and said light emitting device is divided 
into the 1st luminescence element array, the 2nd luminescence element array, and the 3rd 
luminescence element array, respectively, is arranged and reflects the light of a specific wavelength 
field in said lighting system are prepared. 

[0017] Moreover, the lighting system with which the 2nd optical element which makes the 
luminescence light from said light emitting device condense in the direction of a normal of a 
luminescence element array is prepared between said light emitting devices and said optical elements 
in said lighting system. 
[0018] 

[Embodiment of the Invention] The lighting system concerning the operation gestalt of this invention 
and the display using it are explained below, referring to drawing 1 - drawing 1 1 . 
[0019] The lighting system concerning the 1st operation gestalt of "1st operation gestalt of this 
invention" this invention is explained using drawing 1 thru/or drawing 5 . Drawing 1 is the block 
diagram of the lighting system of this operation gestalt. drawing 1 — setting 10 — the light source 
and 1 1 — the 1st luminescence element array and 11a — the G color LED and 12 — the 2nd 
luminescence element array and 12a ~ the R color LED and 12b « for optical plane of incidence and 
13b, as for a liquid crystal panel and 15, an optical outgoing radiation side and 14 are [ the B color 
LED and 13 / a transparent material and 13a / a reflecting layer and 16 ] dichroic mirrors. 
[0020] The lighting system shown in drawing 1 is a lighting system as the tooth-back light source of 
a liquid crystal display. Monochrome as at least two sorts of light emitting devices to which each 
emits light Red (R color is called hereafter), Green (G color is called hereafter), blue Three sorts of 
light emitting diodes (LED) which are the luminescent color of (calling B color hereafter) are used. 
The G color LEDlla is substantially arranged dominantly as 1st luminescence element array. And 
LED of two colors of R color and the B colors 12a and LED 12b is arranged as 2nd luminescence 
element array. The light source 10 which constituted so that each train might become abbreviation 
parallel, and was constituted so that the optical outgoing radiation shaft of each luminescence 
element array might serve as an abbreviation rectangular cross further adjoins optical plane-of- 
incidence 13a of the transparent material 13 arranged at the tooth back of a liquid crystal panel 14, 
and is arranged, in addition, the G color LEDlla is arranged to homogeneity ~ having ~ LED of two 
colors of R color and the B colors 12a and LED 12b - alternation - and being arranged equally is 
desirable. 

[0021] Here, having presupposed 'The G color LED is arranged dominantly substantially" means 
containing, also when the whole of the 1st luminescence element array is formed in the G color LED 
and the 1st luminescence element array is almost formed [ not to mention ] in the G color LED 
mostly. 

[0022] Light emitting diode reflects the light of the wavelength field of specification [ the most / the 
self luminescent color ], and it is arranged by the operation of the dichroic mirror 16 which is the 1st 
optical element which penetrates the light of other wavelength fields so that incidence may finally be 
carried out to optical plane-of-incidence 13a of a transparent material 13. That is, between a 
transparent material 13 and the light source 10, a dichroic mirror 16 is arranged at an angle of a 
request so that the luminescence light from light emitting diode may finally carry out incidence to 
optical plane-of-incidence 13a of a transparent material 13. Although the dichroic mirror designed at 
45 degrees as an incident angle is used with this operation gestalt, it is not restricted to this but an 
incident angle can be chosen freely. 

[0023] A transparent material sets to optical outgoing radiation side 13b one field which sets at least 
one end face to optical plane-of-incidence 13a, and carries out an abbreviation rectangular cross with 
this, and makes other fields the reflector equipped with the reflecting layer 15. The light irradiated 
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from the light source 10, i.e., the light irradiated from the 1st luminescence element array 11 and the 
2nd luminescence element array 12, is compounded with a dichroic mirror 16, and incidence is 
carried out from optical plane-of-incidence 13a which is the end face of a transparent material 13, 
diffusion outgoing radiation or scattered reflection is carried out toward a liquid crystal panel 14, and 
outgoing radiation of the light is carried out from optical outgoing radiation side 13b of a transparent 
material 13 by the reflecting layer 15 prepared in the transparent material 13. That is, light source 
light is supplied to the liquid crystal panel 14 which controls the permeability for every pixel 
arranged at the optical outgoing radiation side side of a transparent material 13 as the surface light 
source. 
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^mz^n^nmrnzn, mwm 1 (Df&t&rmzm 2 

©fgftiii^Jte^-n £ ©^ttlSttt^B&ifiXT-SJ; -5 leg: 

Bsn^sgwgB. 

[0 0 1 5] Sfc» SffiHflgBJSBIC*5ViT. liMB^l© 

&ytm?mzit. wph < «t *> 2 a©^^ ©1*3© 
1 «©«»*T#£a^tt»£*»#*fi*TEfian 

[00 1 6] KrgBBi«SBfc*5ViT» mim&ytm 
W3itoT, ss 1 ©Rftstwj. » 2 osEjtss^j 

[0 0 17] «FfEBIBJgBIC*3^T. mfffifgftlit 

[0 0 18] 

mwommvBM] *mw$mBm\z&z,mmmm. 

R^*-?-nSrfflV^cS^SB(Ct3ViT. 01~01l£:# 

[0019] r#fSBJJ©SSS 1 #fE0Jl©ffs 1 n 

JfiJBfBfcflRSHUBISBfcO^T. 0 1 5 Srffl 

mWTZ. m 1 tt*H^ffi©S8W^B©«fiE0Tfe 

0 1 ic*5v>t, i o 1 1 ifm i ©^Tt^ 

5>J. HaBGfeLED, 1 2 «^ 2 ©SEftSS^J, 1 
2allRfeLED, 12bliBfeLED, 13li^ 
1 3 al^AWI. 1 3 btiftfflltDS. 1 4«?ga 
15llim 1 6«y^f ^'P'T 

[0 0 2 0] 01 iC^ffigBJ^Btt^ ^JA«. ig&S^ 



( 4 ) 
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5) . ^P- (ttT. Bfet^T^.) W%3tfe-t?afeS3 
ao563t^-f*-K (LED) Sfflt^TiSD. GfeLE 

di i a&Whi<D5£ytmTmi:LTm»M\z$;mmzm 

1L. lORfe, BfeLED12a, 12bCD2fe©L 
ED4i2«^ff?Ji:lTEll < ^-n^tlO^ 

<Dytmttmmw.&£tz2>&z>izmi$.2ntzy6m i o 

AWffll 3 aldP&LTESStlT^S. ft, G-feL E 
Dl lali IcBEfi^tt, Rfe> BfiLED12 
a, 1 2 b©2-6©LEDtt. 32StCS.^>^tcBE«$ 

[002 1] ICT, rGfeLED^r^KMI-^EMJC 
IHBJ tLfcuiift ^ 1 ©%3tSf 5>I^TGfeL E 

[0 0 2 2] 563t^-f*— Htt, ge© 20 

- 1 6 Wf^fflfcJ; 0 . «»WK»3ie# 1 3 ©TtAUM 1 

3 aCAIfr-5J:3tCHEH$nTU-5. 

1 3 t3t3K 1 0 ©MJC ^^0^7^57-16^, 

fgft^-f f*» e. ©56>£ft#***Wfc:#3ie#: 1 3 ©ft 
[0023] mm\f>is.< lotQm&ytxftffi 

an o^"=>!$tt;*ttjtft. osos io^s^ii 1 
t.m 2 (Dmm^-n n^e ©HB*t£n;tft«. #4 v 

□ ^7^57-1 6(C«tO-&^^n, 3£ft#:i3©3!Sm 
T&"5ftA*r®l 3 a^AttSn, 8Sft#: 1 3 

££»ltilt&3^teSlKS^£i±. &ftffc 1 3 ©fttH&M 
1 3 bJcOft^WStStlS,, -r^t>^#7t#: 1 3©ftffl 40 

1 4 tCMftilt LTft2!Ift£0MiSLT^.5. c z. 

t. situ 5nt3ts^T07t*ss*-r-5^tg^^rr-s 
[0024] 0 2 «*mi^ffi©sgwgB»»fffia-e* 

•5.0 2 td^T. 2 0 2 1 telg 1 ©fgftsflT 

3*J (GfiLED) . 2 2 III 2 ?l| (Rfe. B 

feL ED) . 2 3 2 4te£StJf, 2 6 li^-f 50 
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lt£n-5ft«:, ^-f^Df .y^S^— 2 6fC«fcDS8*S 
n^7t{*:2 3(CA«-$n^>. ffl 2 ©fgftift^ij 2 

2#>6>H8tt$tt-5ft«:, ^^dY7!?57-2 6*1 
iML&ft#2 3 tCAttSns. 

[0 0 2 5] 0 3tty-f^P-f 5 7-©ft*N3H4© 
-WS^t-iTSI.. 0 3{C*5^T. 3 0 liR»#tt7 
^ 3 1 tegi&*HH£X^ h;k 3 2ttRfeLE 

DfgftX^i? hJW 3 SteGfeLEDfgftX-^ 
3 4«BfeL EDfgftX^ b)VT°$>2>. @ 3 {CjjrT <fc 
^-f^D'f ^i757-2 6tt. GfeLEDOfEft 

SORfiLED, BfeLED©%)tX^ hJK^ifcgfS 

^57-2 6tC.£9. ^1©M^^J1 1 £HS2©fg 

ytm^m i 2 35^BH»snfc3ts^j«-r* c ttmrnti 

[0 0 2 6] SiC. *$5£i&fiM«£i8MT -5 £ t tC«t 

n*. ate. sn^ttx^ hjvw—pm&fctfz. 

2K:fi2fi£*lT^-5Rft. BfiLEDIt SIKMtC^gH 
MiC^ 1 ©%7t^^Jt-EB^tlT^-5G€!,L ED J; 

[0 0 2 7] 0 4«*H^ffioraWSB»%7t^CD 

^?.nT^^%7t^©M:*tmrBi^1t«. GfeLEDir 

T^5It*W4. L E DCt — 

[0 0 2 8] ifEOi-SftflUSA^. ffi 1 aZj&t&PW 

tci^^lcEB u. l ©^7t*^ ^J=fc 0 JE^smm 

(Rfe<hB€!.LEDSr3SS{cBSB-r 
SOT^feL E D<Oft8Ril£. » 1 «3tS({^WOGfeL E 

fc. Rfe. Bfe©^— m&<Di$—{tiimtl 
•5. tot, MtUTRGB©^- ttfi&6*<l<rflE& 
A*. %7t^T^^(C3g: (3fe) KB-r-Sd 



[0 0 2 9] Sfc. ZU-i <>^3^-*BHB-r^C 
[0 0 3 0] G&0<d^n«flW^6ttlft<Dlll«t 

-a. 0 5ttAM©^®^*^-raT*-s. 
[0031] 05 K*stvr. 5 1 itrnmnhm* 5 2 «<t 

tt#«f>«^*a»W< ft* ffioT, G 

a— 1 m<oi&&iiFfmt. ltwr8£8kkb 

[0 0 3 2] MIC. RJt* 1 ? 1 ©*— ;H«0»tt*BISE"r 

^©iBiii*a«-r*2ii:«*wiE"r»<5. si®^ 
[0033] r^uu©** 2 mmmms *^si©i 2 n 

0 6tt#iyg^ffi©!SIJBgfi©«ffi0T&*. 0 6(C*5 
HT, 6 0«JtJB, 6 1 ttS 1 ©5E3t^fJiJ (GfeLE 
D) . 6 2 \tm 2 0>K3£S?*I (Rfe< BfiLED) , 

[0 0 3 4] GfeL E D £g§ 1 ©fgftiji^J 6 1 t. LT 
§i|«Mlc£g2£KjtCg2fiU I5R6, BftLED©2fi 
OLED*^2©f£3t^ : F^J6 2 tbTlHBL, -^tV? 

«-r-5«t^lC, 5tjH6 0 <h&3t&6 3 WWJC^-f ?n-f 
7f57-6 6 #iEfi StlT^S. GfeLEDfi. i^— 
KliEB£tl, Rfe> Be,LED©2fe©L EDfl 

[0035] c©^, f&2(Dftym = ?-n& 2\zmmm 
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ic^isMfc^^ 6 3 icMt, mi nsmm-m 6 1 
omif* o*o«nfc(fc«icffi«snTv>* (g§2©% 
^t^j 6 2 (D^ytrnTfr zm?tfc 6 3 co^awmst 
©KitiTj*. m 1 ©fe^*^ 61^6 mitte 6 3 ©ftA 

W®£T-©^$t<k9t>fi^) . ±IE©«t3^«fiK^6, 
m 1 ©§Bt3lT?iJtiGfe 1 feO^-^Viffl^-rlHB^n 
T*5 9 G&ffS©iS— ft^0n-5. — Sg2©f£3£Si 
^J«2fe^3^S{C^tcBHBL. J.^>S 1 ©ffiftSH 1 
?>JJ:9iI3itcBaB£nTi3 0. ^ 1 ©fBtiftWJ©iEB 
10 £0fc#fi©WIHjW£^«-&fc*3V»T*>, Rfe. B^,© 
i%-ts.&M& (RfetBfeWfg^^&^AfcfS'N© 
EI*)W*nTV»*«£, ftAtffliC&^TRfetBfet 

ftfetr 5.^ffi«sn§) . ffg©^— ft#0n 

-5. fcT. £#<h LTRGB©^-ft nJtlg<h. 
ft*. %3t^T^«J{C3gr (3fe) SEBTSCl 

M 1*3 T S ft -5 fEft-fe^ — tc jg ? 0 ^ v i . feir £ , 
UStfSOft^— ftfe, i$-ft»g?©ft£#M&-r*J: 

20 [0 0 3 6] Gfe^3m*^S#Ci®©«W£ 
tt, Affl©&^^«t>Si^^©feT&*£:a6, A 

m©si;s»««, Gfe©^fliiCctoTA^<£**n 

*„ iol. Gfi— feCD^^^l^J^^^^JiL-T 
[0 0 3 7] r*5£WO?& 3 Sl^ij *5£W<Dm 3 * 

m.w-rz>„ m 7 \**mffiMM<Dmw*&mcomffimT°$> 

30 ^^©WfiXBI-Uab-S). 07 t45l/iT. 7 0\Z%M. 7 1 
tJ^l©5!3t*^J (GfiLED) . 7 2teM5 2©SBt 
^ (Rfe, .BfiLED) . 7 3(JS3t*. 7 4 

. 0 8tC*5ViT. 8 ltt^l©yjXA71/ 
-f, 8 2tti2©^U7:A7K. 8 3 ttS 1 O^^g 

[0 0 3 8] GfiLEDS;il©^gf?i|7 1iLT 
S2BL> JLORfe. BfeL ED£>2feCDL ED^2 CD 

setsie^j 7 2 <t LTHBu tn^tKDm^m^ff \z 

y-f pa^ y>7$. 7— 7 6^IHfi^tlTVi-2>. GfiLE 
Dte, J^— {CgHB^n. Rfe. BfiLED©2fi©LE 

[0 0 3 9] 08 IC^-TJ; ^ ^1 CO^^^ 7 1 
t^-f ^P-f •yi'S?- 7 6C0W(C«. Sl©/UXA 
7K8 1, I2©7UXA7K8 2 CO 2 tSCCO^U X 

atkw A^tiT^i-s. tn-ency'jXATH 
Bf®BSH^0«coyjx*A?ij^e.«Sfig$nT*j«p. 

50 S^icoyij XA?iJ^it32"r-5«fc5lcB2B^nTV^o 1^ 
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mizm 2 nv&tii&'n 7 2 ty-r v o-c y ? = y— 7 6 

CO [9 iZ t> 2 ft CD y "J X A 7 U"f #IHB £ tlT ^ -5 . 

[0040] fBtst^ 3^ e, co)t«, y-f * d< y ? 5 
[0041] *Ac. su vmytm^mz-D^Tfo, 

K€riE«f & & □'T y y 5. y — A.CD 

[0 0 4 2] r*5£W<D%i4mffi.Mmi *5£W<DWi4m 20 

iCfet^T, 9 0«^M, 9 1 tefl 1 CDfBtill^J (R& 
LED) . 9 2 (££ 2 <Of£ttj&=?m (GfiLED) . 9 
3 ttlfS 3 CO^^T^J (BfiLED) . 9 4 
9 5«£#tB. 9 6«^7P^7:/UX*AT-;fc-5. 
[0 0 4 3] &4 ifi^.Q&S&CtZOIS. <L%3 m<D5£ 
ytm^FtVXR^ Gfi. Bfe©^feT^-5 3aco% 
3t^-f*— H (LED) £fflUT*59. RfiLED^ 
1 ©%3t^^J9 1 iz LT, G-feLED^^CDfgftSt 30 
^9 2 £LT. Be,LED^^3C05!^^J9 3 £ 

lt. -en^niHBL, ^n-^nw^B&Wfc&^j; 

cfc3(C«^$n, 7frH9 0 £#7tft9 4CDW(CttiRf^CD 

2 «s«i;Lfcsg 2 (Die^m? t lt^ ^ pi- y y 

[0 0 4 4] MS 1 CDfgft5flT?iJ 9 l*>5JBifSnfcRfii 40 
^-f^P'f yyy"VX2*9 6<DRK$t5.7—T~ 
IS 3 CDfBtiiiT^J 9 33&»6Ri»SnfcBfe 

Si 2 ©astas^ju 9 2*»5MitsnfcGft 

CDTfcte. y-f ^ P-f >;/ ^ 7" U XA 9 6 *Si©-r-&. 
tLT, y-ltrn-l 7?y)XA9 6{C*5^T. %7£f!t 

^$nx. &3t#:9 4CD^AtJElCHW$n-5,, 
[0 0 4 5] ±IBC0J;5^«i^€.. #%^T^JiC# 
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W5. ^:7P'f ;/;7:/ l JX\k9 6lcJ;D> # 

BCDi^— &feg^#Wltg<!:&£. ^SO. IS3fcJlFF«tt 

— ummoft. £#«&-r s «t o mm lt v»* . 

[0 0 4 6] JSIC. JBl. MS 2. MS 3 CD^-n-etlOfgTt 

#%3t3H^JcDS9SJcEBTS z. ii iz J: 0 , %^%^tm 

Tm<Dmmiim\zMyt-tz> y-r ^ p-r >^ ^ 

[0 0 4 7] ^'•JX'ATU-l'OO^OfClt^CCOU' 
S. 7'JXA7l/-f**ay77^7?l;<J;Df 

[0048] r*«B8® ib 5 mmmmi *«w©jb 5 si 

f 0 1 0 (CiJ^T. ioo«^ag. 10 its 

mi<D9t^tm^m (g^led) . io2ttgi2©^ 

^?|J (Rfe. BfiLED) . 1 0 3 10 4 

1 0 5 tt&flttt. 10 6(i7"'J XA->- h. 
10 7 «iH3t«, 10 8 1 0 9 ti^-r ^ 

M^li-C«SjMSTFT (ilh7>yX^) RLSbTN 
(Twisted Nematic) -?-CD« 

•5. 

[0049] ttiiica. ±ieTNM^s^o®a^ 
ftmizit. m 2 iz^vtzmm^mt lt©ss i mmmm 

[0 0 5 0] GfeLED^&&-5mi<Z>i£3fc^iJl 0 1 
tRfi BfeLED^e.^-SM!2C05R!7t^T?"Jl 0 2 <t 

y^i'D-i'7f5 7-i 09 izTmf&znzym 1 o o 
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*3fc#:i 0 3©^MT&S7£At*M*^AI*£n. 
#103 \Z&l?t>tltzK&im 10 4 (CioT, jfciiA* 

fcftte. 10 5. yuXAy-M06. UK®. 

1 0 7^^LTffl/U;H 0 81:1881*3*15. ffiA 

[0 0 5 1] #?gBJ©!lHJgB£ffl^ ; 5££fCj;9. n 10 

»&i$-te£ft±Lfc*^gB#§e§!T- 

itLTH 0 6. El 7. H9JC*Ufc«aWSE«tUT 

[0052] r*mwv>%i 6 mMmmi *56wojk 6 n 

^T0Ta55, HI UCfcl^T, 1 1 OtiTt®. Ill 

\zm i <D3&tm=?-m (gsled) . 1121112 rose 

Jlfi*^] (Rfe. BfiLED) . 1 1 3ttS5t#. 1 1 
4 ttflMMg. 1 1 5 1 1 6 ttttA/t 

1 1 7«^-r^o-Y^i7 5^— T&S. ft is. #3fc#l 30 
1 3©*6Hltt*ltt*»/^;i/l 1 6«tl/TV>5. *KA 
/t*;H 1 6 b. l/T. *HJgBffiTttEitMT F T 
lh7>yX^) ffiftTN (Twisted Nematic) iSffi/^ 

$j^ffl^ti>5. «cSLEi#JI<t:iii3fi&» 

fc*f|S]#7Xa«£TN^ifl^£&-5o ilfcillCte. ± 
ETNl*ifiWO«i«il6I^T'bfit>. «. #3! 

#T^-5<> 40 

[0053] m&rt*)iv>mm\z\z. m2\zm\^tzmw 

5. GfiLEDi^&4il ©fEJfcifH 1 5"J 6 1 tRfe. 
BfeL ED7!r>b&-Slg2<£>JBtiSt^iJ 1 1 2<!:yi':7Ci 
•f7?S7-l 1 7lCTfltfi££tl-53£©l 1 0^£&t£ 

#1 1 3\zyt&m$tznz>o mstzntzmt. mytfci 
i 3 ©3ti±j&tffi7!)^^a/t^;n i 6#Ktait$n, « 

3t« 114. te*HH« 115 $^bT, mMk/**)l 1 1 

*i/tfta<£&tu «tf&*ait«i i 5. (i^tisi 14. 50 
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mitfoi 1 3^9>ufe^(c s^wic^ttntffit^rpi 

[0 0 5 4] *&w<Dmw&wzm^2>z:ii\z£K>. m 
^5. #f£Bj§«. ±rei*is£3n£*>c9-mfc< . 

^St^tetco^T^. &mzM1?l-r2>z:£rfT-g2>o 

£fc. i^ItlTIl 06. 0 7. 0 9it^L7iit 

BjgB^ffl^Tfe^v^o sic mmmzKMm&mffl-? 
[0055] ^±iftBjLfcJ:5ic. ^m^mmm 

^i-r-SfeCD-C^^). fiP^. '>ft< th 1 0©^AW 
R^>^<ifelt?©^ffllltM*W-r?)^#:<i:. 

RituTte©*^*©^*^**-*^**^ sick* 

A. ME^£ < £ fc 2 WBoKStam*. ^©TcStf* 
gB©fBfcfe^ii<ff2^i$i^©f£ffl J; 0 *MM 
tc. HfrE#>t#:©7tAI*®lcASfr5J:olc:eaB$*iT 
i/^^J&T&O. £©l#fi£t;:<fc*Uf, fety<=>©&#, ■& 
W«tt©lnUi. fi^*^ft£0o;t!i8BJI3£fi£figj£T3- 

■5 ti^o 

[0056] itrfle*>fc< 1 *> 2 aoRjt^fiss 

1 ©%7tPg^Ji^2©%7tm^J(c^We.nTBHB$ 

n. stfiami©^*^j<h^2©^jgT^j©7taiW 

[0 0 5 7] Sfe. SJffE^l ©fSTtPSli^JiCtt. sfrie^ 
)S<it)3lTSoI, ^l©5!3t*T^J. W,2<D^9t 

m=f-m. m 3 (Df&ytm^mz^ti^nttfrnT&mz 
&fiM«»7££3jrr s^it©^©*^ < <t 2 as 

[0 0 5 8] MfE%3t^t*tffa^^©M»C 
lc«fc9. ^l©^^lC*tt^^ffl^|6l±^0-3fc 
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[0059] itfFiagsi <D^m^m\z^m.mz^: 

BHM icBHB £ ft 3 ^Sts^OfSftfeMI^ £ iti&©«Wt 

[0 0 6 0] Sfc, BfllEffS 2 0583fc*^>Jtf«. SUStWiC 

T*&0. C©«fi)tiCcfcft«> 1 fe#|gK8<]^;:;£IEB<]tcS^ 
B $ ft fc 7j T ft «r » £ '> b T *> BHB S ft 
^^ttiO. -&tf?.Sr5S:SLfc^^gB5r«fiKT#.5 10 

[0 0 6 1] $itz. WE»2©fBt* ; P5U3&«. lllMi: 

sciHMiciHBSft^ssi 1 ©fBt*H^j«fc ojfcA&ttiHi 
i6i»tt^*bfc*^Tfeo. :o«wti:j:n«. ife# 

[0062] t&mm 2 ©«3t«^w3a«. mtMtc 

COi)Jtl:J:*l«. &*fg;3tili^©BBB<B 20 

-?*«&<r>9*Mt&*rr«. set. fflejRn&Be/'c? 

[0 0 6 3] 30 

«* d -htfWflgftHBBJJgBSrfiljrrs £ <t 1> 

[0 0 6 4] l&ERBHi£B£/*2/*5-r K t>L 40 

[0®©fWfttftBJ] 

[0 1 ] *%^cd^ 1 ^ffifIi:#4I^8«OM5 

[02] #i£ub©s& i mmMMiz& i z>mwi&W(omm& 

[0 3] ttmnftl&MMmzto&mto&mn?* 9 50 
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[0 4 ] #f£0JW#S 1 ffe^JE^tc^HPJligBwf^Pji 

[0 5] AW©ffi!g5^S^-r0-e$.^ o 

[0 6] *%^©^2^Sg^ffitC#SBg^BCD»fffiS 

[0 7] *%^©m3|gSS?gffiic^-5flgB^Sfi©»fHS 

[0 8] ^m<D^3mmmm\z^mm^m.(Dmi(D 

[0 9] *%HJcD^4^^!c:#^BgBJSB©»f®$r 

^-r0-c&-s>. 

[010] *%BJ©^5^)5g^^^S^BcD«fi£ 

[011] *mn<Dm6$zMBmz&z>ig;7jkmmc)Mi$. 

£7f:-r0T?'&-5o 

[012] ^*swtcwr«)fl80j«B©m i mfcm&m 

-T0"?r&-3. 

[01 3] fi£*SW{cM-r-5flgKSB©^2li^J<£^ 
[^^©aft^] 

1 0, 2 0, 6 0, 7 0, 9 0, 1 0 0, 1 1 0, 1 2 

1 , 13 1 KM 

11, 21, 61, 71, 83, 101, 111 an 

(GfeLED) 

12, 22, 62, 72, 102, 112 SfS 2 (D3&t 
MTn (R-fe, BfeLED) 

11a, 121b, 131b G^M^t?^ K 
12a, 121a, 131a RfifBfcy-f h* 
12 b, 121c, 131c Bfe%^^r4-— h* 
1 3, 2 3, 6 3, 7 3, 9 4, 1 0 3, 1 1 3, 1 2 

2 , 13 2 

14, 108, 123, 133 i&Hi/l^ 

1 5, 2 4, 6 4, 7 4, 9 5, 1 0 4, 1 2 4, 1 3 

4 

26, 66, 76, 109 y-f^P-f-y^ = 7 — 
3 0 KSmtt 
3 1 3jitiH£ 

3 2 RfeL EDfg^X^:? h)V 
3 3 GfeLEDfgftT.^ h;i/ 
3 4 BfeLED^JtX^? h)V 
5 1 ffiiSa^ 

5 2 *i~<!t*iz&fi«« 

8 1 

8 2 Sf5 2<£>:7°VX*A7l"f 

9 1 Sl»^f?y (RfeLED) 

92 ^2©^^! (GfeLED) 

93 m3<D¥tytmTm (b£,led) 

9 6 y-i y?7"UXA 

i 2 5 e,t?e 



15 



1 0 5 ffifkfi ■ 
106 /'JXA->-h 
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